Ifenprodil attenuates the acquisition and expression of methamphetamine-induced behavioral sensitization and activation of Ras-ERK1/2 cascade in the caudate putamen.
Chronic discontinuous use of many psychomotor stimulants leads to behavioral sensitization and, owing to it shares common mechanisms with relapse, most researchers use its animal model to explore the neurobiological mechanisms of addiction. Recent studies have proved that N-methyl-d-aspartate receptors (NMDARs) are implicated in psychomotor stimulant-induced behavioral sensitization. However, the function of GluN2B-containing NMDARs and their potential downstream cascade(s) in the acquisition and expression of behavioral sensitization to methamphetamine (METH) have not been explored. In this study, 2.5, 5, and 10mg/kg ifenprodil, the specific inhibitor of GluN2B, was used to explore the function of these receptors in distinct phases of behavioral sensitization to METH in mice. Then, using western blot, Ras, pERK1/2/ERK1/2, and ΔFosB levels in the prefrontal cortex (PFc), nucleus accumbens (NAc), and caudate putamen (CPu) were detected. Behavioral results showed that low-dose ifenprodil attenuated the acquisition and expression of behavioral sensitization to METH significantly. Western blot analysis revealed that pre-injection of low-dose ifenprodil in the acquisition markedly attenuated METH-induced ascent of Ras, pERK1/2/ERK1/2, and ΔFosB protein levels in the CPu. However, pre-treatment in the expression only affected the alterations of Ras and pERK1/2/ERK1/2 levels in the CPu. Moreover, chronic METH administration increased pERK1/2/ERK1/2 level in the NAc. In conclusion, GluN2B-containing NMDARs contribute to both the acquisition and expression of behavioral sensitization to METH in mice. Furthermore, the acquisition phase might be mediated by the Ras-ERK1/2-ΔFosB cascade in the CPu while the expression phase may be regulated by the Ras-ERK1/2 cascade in the CPu.